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was*] wmm 

[»:*3C i ] 

£tit © Jcm« s ft JMR^ £ . 

©±*® »c iic&aui $ ft r & s ill , 

© i^mm 2 ft tz. m^rnm^m^ t . 
Mmmmv^mmzmmm^mffim&m^izmmLTm&ztifrb i - c r y 

s t a 1 

f&ft3««lKffiK© TtflK tbt iuiBSl£{H!! <fc »J ic T ^ JU y r x M > %.T$±m 

1 ffiSE#¥ 09-3043902 
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mm r * )v v r * m itm^m m m&mm&m &m&m 

iff sa r ^ ;b -y r * m t. mt z&mu &m & m 15 mm^m * & t? z. t & mm t -r & 

t&iar ^ ^7r a mmmm. £ ©dsst- & * z. n & mm t.?z> i * 

f&aa^lllSMRtJttjriar^-W/^r^JittC r, Ti, Ta. V, W. Zr, 
Nb, Hf, Mo, &Xf A 1 &&&&&& vm&ft1t&&<£% — <Djii&&&lZ 

0] 

^M^tSfMK 2, *fctt4|H«CD«^««i:«r*^v Ko 
IMBSWKffiJKtt b i - c r y s t a HiT^SrM:Mi:t5tM4 
2] 

frffar^^^T^MiiBtffa^aM^Mco^^ffs^s o o^->^x hn-A 

o 

[§M13] 

Btffa^M^^M^B&far^^^T^Mii^s^jfT'fey, &ff#8 o*>*** 

2 ffilESW 09-3043902 
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4] 

BrflH^!«affiM©ma i n - g r a i n ©MUS&^ki: 5 0 0t>^ hn-A 
[»*S15] 

1 , 2 * fc tt 3 82«©«t^CStfe»*/s y K. 

Hf#3U 9] 
[»#£2 0] 

3 ffl|EE4f ¥ 09-3043902 
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[»##2 2] 

aS«©^*MK:b i - c r y s t a If MIlttlSMtSlSi:, 

^vF©3fi3t*i£- 
[*88©ffMHfc3MI!] 
[0 0 0 1] 

4 ffiU#^ 09-3043902 
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[0 0 0 2] 

[0 0 0 3] 
[0 0 04] 

A1 2 0 3 • T i C»«l JtlCfcfc«^»M 2 *U ££lC*ffi«MI 

2J:JCttTWS/-^/KK3^fiaStl«. n$L® 1 2 «3©T^^-;i/ KJBI 3 _t 
T/flM, 3<Z>3r-V y ^14 <D^®fC0J&£*l5GMRi^<Z>MR:nl/* 

#m>&m> &&&& ^m^m^mjkmm^nr^^^ii'yAjv^mm^ 

^5 (Phys. Rev. B. , Vol. 45806, (1992)) (J. A 
ppl. Phys. Vol. 69, 4774 (1 9 9 1)). ZL<DW&X*IZ. 4¥ 

5 ffilE^ 5 ? 09-3043902 
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##l£>tiTVN«g> 0 03 8 (a) »A;i/^A^€>;>fX0MiiS:^t. $E 

So r©^lC*fb, 03 5 (b) IC^-TA-MC M{H!l{C«!K^ttl^$:iBgLT 
^ffil^l 4CD^ES:f[I^if SrtT% 3iS^tt^£#^|2<bt-SXife#&£nT v^ 

©^tt^Jt^ a^M^tt§:^:^< Lfey, MI|s|M©^l$m:&fb£03^ 

4£T*feigi£rav^icv>fe 0 

[0 0 0 5] 

mmmm<kfrb(D&±MLtfi&<te*). <g#Jt^jgu j&v^«®& 

[0 0 0 6] 

fey, a>t r^«ist&»^fe«>jc«««itti»;«:»<"t-s^^e>ti*- 

JS &c £ ift & A >f 7 * £ < & y , © E * b # HII i: S 

6 09-3043902 
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raa#&5. x, MRxl/^>hJ:y%Ji^v^«^8ttJ«S:fflv^tl«««^8^^JW;© 
7*m&ir2> 0 rtitt, fl}aH£JS^©^>f rxM^^Jb, rtfrf/Wifyj A 

[0 0 0 7] 

*ra©*l8Mi§<&«#itH i n<Z>*t*«<Z>#e©*£j£tt#»33JU A;i/?A?i?> 

[0 0 0 8] 
[0 0 0 9] 

7 mtiE#¥ 09-3043902 
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[0 0 10] 

[0011] 
[0 0 12] 

nfebi-crystal «^©««8H£IS;fc, itffHl^^m^^©M«^ 
[0 0 13] 

77X1, W&«^H« i: ifimm 3 tiT £ at»K««fll^ £ ft fci&^CMt^ 

[0 0 14] 
[0015] 

8 aifl#¥ 09-3043902 
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[0 0 16] 

±SB, i&fC^f»kJ:> bi-crystalilt^rtWL^ 
T?„ bi — crystal *o©m ain-grain^Csub-gr 

a i ntfTgJiftStU Bf 5 JCaVTJ: 3 IC, s u b - g r a i n |8U£|gg5!lft:#fa# 
BM£ (8 01-10 01) ©^g^-efe&o CKBfcjfiJCfcy, main-g 

sab-grai n#SV^C^3£LTVN3 £ £TiSV^^;frH c, 

[0 0 17] 

So 

6) &M^II«&tff«gBy^;i/7 7*«&Cr, Ti, T-a, V, W. Zr, 
Nb, Hf, Mo, &tfA 1 < £ =fc-~£>7GfSi£iftlC 

9 ffi$E#^ 09-3043902 
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1 0) SSltlOma i n- g r a i ntf>*£HS|&^&5 0 0 h D — 

11) «HlKttJB;©»««l'fbM r & 6 5 0 [emu/c c] JglUt*e&<5. 

12) SIittl©mHc|j:2 00 0 [Oe]J«±T^5. 

13) «jR«M£IR©^ISJii S 0 . 9^±TSSo 

i 5 ) i *«tt», 2 a>&&mifimm 

$ tl T ft 5 jR T? ifc <& o 

16) ^l©^ffiMl±tulH^ft^ttm©*®lcM«L. tm«fH8ttJlg££3l 

1 7) m^m^m^mmm^m.m^m^fDm^miz^rmmmm.m.um^ 

[0 0 18] 
[0 0 19] 

m^izmmv. r^^yr^m. &mmMim%.x$c o zwrnTtrntisT^ttmn 

1 0 ffifE#*P 09-3043902 
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[0 0 2 0] 

msfr**^*:. mmm%mffim*izmmi>Tm&znt=ib i-crystai# 

[0 0 2 1] 
[0 0 2 2] 

Silt, tfrflB«««ttlRK:»«r SlK^mSJrS^^S&SB^^ y ^JS©^ffi 

[0 0 2 3] 

±3BSfi&»fc'r<&a&K:, *^p^©^9«, mffi.<D^mmizb i - c r y s t 

3 ^^m^^^m^- ^MtSIgi:, Iff IBflBatSffiSfr**^ tf> tc ^ 
aSfS U- F«^&^«^«xei:S«Bil*itfe#a^ , r*WI«**tS&*^'y 

FosiJt^&si^-r*. 

1 1 09-3043902 
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[0 0 2 4] 

3., 

[0 0 2 5] 

silt, mmmmmftmizmm^zm^mmm^m^zmmirv v ^mo>tm 
cd -2f©iK«Ji ©«flss«5 5: j@ z 3 i± s n >r ;i/ & ^ -r s la^SP & s x^§ £ 

[0 0 2 6] 

±I39iH&»Slb , r«»tC, ##8fEc7>Sfl 1 2tt, 3S«<B±*l!K:b i - c r y s 

1 2 09-3043902 
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So 

[0 0 2 7] 
[0 0 2 8] 

f i oiiof i^tfi 2 ©ii®f Hit *mm<Dffi i m l m.#Lmm^y 
(m i amnaj&M) 

So 

W7^I2 2, jgjp:2 Ot>nhD-A»Cr &-&tiBLfc&3&M 2 
3, ;fttf&J?4 0*>?*X hn-AgS0C r **e>JB!**£SJi2 4#fl*J«3*lT 

v^S. r*ie>jRJStt7 i e;i/:7r;**2 2, SlKf£*SSJ» 2 3 , fttf«a»2 4tt 
Co P tJR2 5«tODBI«lKttK©T«lJK2 6 &«fifcT*„ 
[0 0 2 9] 

c o p 1 12 5 icittsiMM^if (H^-r) > MZL(Dmn.m,m 

[0 0 3 0] 

tf. *mi^JilT?tt, Al, OCDV^tl**— oXfcfcff ZL*l£>Al, o 

[0 0 3 1] 

1 3 ffiSEflf 5 !* 09-3043902 
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[0 0 3 2] 

m2jfctfm 3 tt, #H;6£^ffi<D®TffiTEM (Transmission El 
ectron Microscope) M*^f ICiS *©KMTE 

[0 0 3 3] 

ETEM?i0X>T^f0^t o CoPti2 5 ©5pi^gHSKS& 5 0 0>T> 

^hn-MUi o o o^>^x bn-i^Tii^v^©-?^,, ^HKi: 

ttsub-grai nfr £>&.g>m a in — grain5:gt. 3 © J: 5 ^^llr^ 
#e>tl^©«, 7^7T^S2 2©»:J: >J^12 3, 2 4CDf»^ 
1 0 0>T>^^ hn-A^J^Til^M^'ffc-tir-riC. Jftf>J?2 (2 0t>^ 
h n - A) <D 5 ^JW_h(Z)iKM©^:^ v^^gH|pH4J; < £*i 

-So 

[0 0 3 4] 

X, dCDJ^fcBBfaffiCDW^C rjgS!2 4;&nF:®C^$;nTV^£:«>, C 
oPt!2 5©^^lCb i-crysta 1 #jt7We>*l££#;*. £*l£o t£ 
3fc©8&C«t#fC bi-crystal *5t©|PK&^'rs#^K:tt, #^H* 

» ^ <d <k e» ^ims izm ti £ . 

[0 0 3 5] 

T*SB12 6 <DM[fi<nB£h$:. AFM (Atomic Force Micro 
scope) MtCJ: 3t®[HIi£!ttf>ft;Mi!Rm a x 8 tf> 

[0 0 3 6] 

EI6S.t>*0 7lC^t-o rCDJt^Wett. 7/I/§t4 lJltcy^l/^TXjftf)^ 
Cr^^5Til4 2, 4 3#7£f&£*U r ©T«U0l±»CC o P t Jg4 4 

1 4 ffiliE#¥ 09-3043902 
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<Ditmm<DC r^!4 3 0>¥i&*SS!K«tt 1 0 0 — 2 0 0 ;fr > £*X h U - A £ 
«©j*$05^j; »J%/>S <, X, Co P t!4 4 £ ®#®tHtQ%;*;£ Vn 0 

[0 0 3 7] 

X, CoPtl2 50^igi : t)lOO~2OOt>^XNn-A^/jN3^ o 
[0 0 3 8] 

iHIEfBl2*£<ll&oTV\fc 0 X, CoPti44fflbi-crystaliIt) 
#e>ft&*>ofco ££>ICX, M*Hcli6 0 0 [Oe] i:{g^ofe 0 
[0 0 3 9] 

[0 0 4 0] 

3©CoPtl2 5 Hc&$J 2 2 0 0 [Oe] J£*±. JSfSflfcffcM r 

^9 0 0 [emu/cc] JSU:£> RJPtf&V^ 

[0 0 4 1 ] 

X, Jtj£tf><fc3lC, &£fig{£j|g&iStf b i-c r y s t a ^© 
[0 0 4 2] 

d ti e> fc*H£tt3S«*m £ officii? fcrfr ic :* £ < #c#-t £ i: #x. £ *i £ 

o 

[0 0 4 3] 

Ell 1 Km&tfW£T1&&m<Dffifri!tt> J &. 

@# (10 0) ®tf> Si, T-Si0 2 #i^< . X, ftffnflBMtM s ( 1 

1 5 ffi$E#¥ 09-3043902 
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0 0) !0Si, VCDJffi^ibittffco fcfctftU «5V>T)EK:, (10 0 

) m<DS i £ V<Dm&&t>l£. T;^thV0|I^t, T-SiC> 2 £Cr 

[0 0 4 4] 

H c XtHifrflBtftM s £<Dg8£&$:BIl 0 iCm-tc ^CCoZrNb 7^77^ 
IH-^^^C^^tlT*;. C r £^-tfTifc£«l!£:> V§r^tfT%^ 

[0 0 4 5] 

X, HI 2 1:7^1/77X1^^0 r MH^lCO^Tj^-To Cr7^77 
XM#£o£<7£f££*lfcV>£:, Co P tl0TOHcf0l^#f^It' 
$5. — c r T^jvyrxmtfl&l&ZftT^mZ, CoPtlOl^ttii 

[0 0 4 6] 

;k ^-^ ^ yit itMb^itfes. v^•rtl : fe)^^f^'fii$:^•r^ mz 

l«Hc, l&M r $:M5iLTV>SCDliT%^Mlc:C r, V^V^cCo8 0Pt2 
0|*:Wan?&5. 
[0 0 4 7] 

«fcJC, itl&©«^C#ttCD»ga®2 4(Z>J?S|&#ffiS:Hl 5 tCjaVT 

o C r Uil 2 4 ^4 0 t> h D - Ag±t^*l}l §iijHc^2 0 00 
[O e] US. ffifrftKbM s««850^6,950 [emu/cc] SSKl^cJtL/ 

[0 0 4 8 ] 

1 6 ffiSE#^ 09-3043902 
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[0 04 9] 

£?\ Al 2 Og - Ti Clt ±iZT)V^±mz 1 

^c^y^i o o o*y>f7, hu-<uizmmh. f&m&z^mtfcht^ m 

©XA'>y #^fi£ffi^Ty;i/^-?-Ji2 l^ffifc 2 0 OB #Jt©»V*«#&ftJflirl, 
TAr>ftX Kr-ftX Xe>ft>, H e >f ^>^<Z)^?§tt^X{CJ: y 
>y^fX^^>^-r§ 0 Z1<Z>#, C r Z-fy r-&ffi^TlMt5 0^->^X hD- 
A©C rJB#T£5«£-MCi85tUTRF (Radio Frequency) V 

, ±I©M7 ; E;V77^2 2, &/&'l4MIIJg 2 3 , Wi^il2 4*W 
£*l£„ MV%T. CoPtl25.5:DC (Direct Current) ^ if 
* hn>X/\°y #&tC<J: »J 22 0>^>^X hD-A^m^lC^l/T, ##§f9!£> 

[0 0 5 0] 
[0 0 5 1] 

i<DXA*;*iyf [W] iiT^-n/^TXJBOBIJSCDW^&Hl 6JC 

^•To (Cr) &-5et$fm (3#W) XAy # LTV^JC%j^^to 

;v:77;*M<Ai!J?£«P , Tf£. #lc, /\°y-&2 o owj^±i:-rszii:T% — 5t 
(I52 0^>^hn-A) cz>]g|J*7We>ft£r 

[0 0 5 2] 

X, 01 7}Ctir : E;i/7T^M©ff^i:Co Ptl2 5 <D$mtsH c ©M^S: 

1 7 ffi!!E4f ¥ 09-3043902 
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[0 0 5 3] 

X. #X>y^>?V\ 0 r7-£C o P t fR2 5<D&&jjH c [Oe] £©g§ 

WtZMl 8{C, Ms [emn/cc] <Z)W#£0 1 9 lC^t"„ 7^7 7^ 

2 o ha-Ajg^ic^j&£*i& (Hi 6#flg) TOHc, 

[0 0 5 4] 

X, H2 OlCXA'y ^X^^>^*A°r7-i:C o P 1 1^2 5 (Z>^MIHIt£i (Rma 
ZZHZ£*)T=E)\''7TXmmZfflfflT*%. ZramSk* C o P tWKDm^W&Zfc 
[0 0 5 5] 

X, 7>K*j*X.y?-y?rty-iLC r^!24^C oPtl25ffisub 
- g r a i n^^S#<Z)B9^$:-en^ ? tlEI2 l&tfg|2 2 tC^o 

^>^vtr7-$:2oo [w] j«±i:t6ii:t*, r^e;^ T^Jg^jsftan, 

ft & % * £ < * i i: & t> & o 

[0 0 5 6] 

X, ® 2 3 IC^-T £ 5 CoPtl25|Clibi-crystaliMi 
*lT Z.}l1£*>frZ> 0 
[0 0 5 7] 

X. 0 2 4 iCat-r * e>lC, IfiHJjHBtfJ 2 2 0 0 [Oe] KlfcWfoki** CoPt 
H2 SGD^tT^JtS^O. 9J^_L£}IJ^'f!l##bft , rv^ 0 m a i n - g r a i n 
<Dn®M&lttfm^&MmiZ&-frfrt>t>i?. bi-crysta lflBtlCfcoT 
, ffil*T?©l5v**§©l8j«#tt&%o sub-grai n L fc» 

Jg##e>*U litSma i n - g r a i n©«-ffcS«€:SW«IV%i fctC«fc »J, 
l^#^it^#e>ne>feo X, sub-grain©Hk^l|VMi:(:i:»J, J£& 
Sfc«»KBttJSg^J*l!Tf, £ffe*g#UTv>&i:£K:, illoMSKtas 

1 8 ftlE^^ 09-3043902 
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[0 0 5 8] 
[0 0 5 9] 

CoPtl25©MijHc [Oe] y # B#0g[3M£^ CSJE 

) fe#tt$r®2 6 1C^-T 0 C o P 1 1 2 5 S^©f ffi*^ 1 0 ~ 5 [T 

orr] £m<T&^UMj}tf$cfehXm%tlZo 

m2<Dmm<Dmm) 

[0 0 6 0] 

a i 2 o 3 • t i c^(Dmm m^r) jttcr^^^s 

RJ£ftl 0 0 0t>^X hD-Ajg^lC^Stl. ^ e>icr©#^ttl^5 1±(C 
> H2Ot>^XhD-Aig0CoZrNb7^77^l5 2, ig4 0 
hU-&nm<DC o Z r NbiM5 3, )g|fl£ 2 2 0^->^*X hD-A 
ig^CDC oPtH54 #7£f&£*lTV^ 0 CoZrNb 7 ; E^7 7Xl©^ii 
, XAy ^ ^ - ^y M^5C o Z r N b t|30C o ©M*^ 9 0 %m Co 
Z r N bftS&MtDl&f&lZ&C o(DSm^* 9 0%Jg*_hCDC o Z r N b h 
£MV^ 0 rtl&7 ; E;i/77^l5 2, Wig B H B l5 3}j:CoPtl5 4f©® 

«^14^cdt^5 5 £#j&t-<5 0 co p t jgi5 4 <Dmmzitm%mm^m^ 

[0 0 6 1] 

tie>Al, 0£C r &&JSbTV^ 0 
[0 0 6 2] 

r«Ml©OTttI?:li®TEM (Transmission Ele 

1 9 ffifE^sp 09-3043902 



8-276912 



ctron Microscope) 3fMK J: »J mm b £. H Z\ 5, TASK 5 5# 
^15 3, S0 t 7 : E;i/77^l5 2(Z)2lilT^Srh^t)3i)^fc o X, C 
o P 1 15 4 STEM^gCj: »Jl^lfci:35, CoPtI54 

©¥J&*glM!fc&tt 5 o o*y>f7. ha-A£*±i o o 0Jty>f7, hn-Ajg*T£ 
^s**ofc. ^tifcott* r ; e;i/7 7^l5 2(Z)Mt:<j:y 

ffi©i|V^M5 3|Cj;(Jbi-crysta l#3i©C o P t jg| 5 4 e>*l 
[0 0 6 3] 

SIittl0#lM22OO [Oe] «f«ftMrli9 0 0 [emu/ 

o 

[0 0 6 4] 

X, T*JV7TXm5 2JC*yCoPt«««tttK5 4©#«|*HcXCt»e 
[0 0 6 5] 

*HW.©^S$:02 7 £MV^I&l£-r£ 0 
[0 0 6 6] 

Al 2 O s -Ti C»« (H^-ft-f) -hlC7/l^:H!l5 1 

^Ki^yjgJSi o o o;*>**;* hn-Atc^f&U M 

H e >f t >^©^Stt**X IC J: ^ X >y f > 5 „ ^CDgL Co 

ZrNb^-^>vh^ffl^TRF (Radio Frequency) V^* fx 

2 0 09-3043902 
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Uy^rtv $mz&V CoZ rNbT^??^!^^^. iKv^, JhaE© 
Co§|$(i!)^-f); h£JBv>T, |g&S 5 3 M^X. CoPti 

5 4 £DC (Direct Current) V n y^J^v #&&C J: »J 2 

2 o*>>f7s hu-^mmmizmmLx, *mi&i&i&<z>co 

(*3©HJ6^«1) 

S28 (a) 73rMEI2 8 (c) teSg 3 <DmMmMT*&Z&m%S&tt<DMM i m. 
mftM^y K©H9SWflBBI-efe*. 

[0 0 6 7] 

*^ife^Jfi"Ctt, Al 2 0 3 • TiCll6O0DiiIlCi/-^Kl6O 

7£f££n, icDS/-;i/Ff±ic7;i/^t6 d©y;i^^6 1 cDgp 

4Mg«£C r ^^tf^ttT^;^ 7 6 2 StfC r i^SI 6 3A^«:5Ti 

ilitco p tif®stifti6 4^^$tLTVN& 0 rti^>r;i/^^6 i 

, C ri^^SSffrttT^^^rXie 2, H/SttMUJi 6 2 \ CrMl6 

3 , c o p t m^m^m 64(±n ©ms^iciH^ l & * © £ 

;i/^#^T*^>U, CoPtI64, &tfC o P 1 16 4 tlfeBBPflPKlffifc 
UT^StlTfeU, C o Ptl64 t.&Sti&ffi&&&om&M\t&mi£&LT 
V* £ . Z. <DMmMmb$kWk 6 4 ©HiSKl tt U - KSB^ 6 6 $ tvS^ 6 0 <D 

[0 0 6 8] 

^bT>^^*3itiBl2 8 (b) ©m®0ic^f <fc3tc, SMU^JflHlC fig 

JSiKTl 0 0t>^ oZrNbl, "BM^ 2 0^->^*X hD-A© 

NiFeE Hi$!|3Ot>^hD-A0CoFel, i^3 0t>^h 
n-AOCul, ^J?^J 2 O^rytfTs hD-AOCo F el, g|J?$j80;f>^ 
XhD-A© I rMnl, 2S5l tfiflil 1 0 0t>nhO-A©T al^il$ 
tlfc&Tf&S. X, 'J- KKi»BB»6 6tt02 8 (c) <Z)J:e>KHKj!t«tftS&^J« 

»^jtmc. Tai, cui, &t$t am<Dmmm&r*$>2> 0 

2 1 ffifEf^ 09-3043902 
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[0 0 6 9] 
[0 0 7 0] 
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